Preimplantation development of rabbit embryos after transfer of embryonic nuclei into different cytoplasmic environment.
The development of nuclear-transfer oocytes and zygotes was tested in the rabbit. Metaphase II oocytes and zygotes in the early pronuclear stage were treated with a cytoskeletal inhibitor (cytochalasin D), enucleated, and subsequently fused either with single blastomeres from eight- and 16-cell stages (oocytes and zygotes) or with pronuclei-containing karyoplasts (zygotes only). Also, nonenucleated zygotes were fused with 1/8 blastomeres. Fusion was performed by means of an electric field. Development of reconstituted embryos was monitored mainly in vitro, but a certain number of embryos developed from oocytes and zygotes receiving nuclei from eight-cell stages were also transferred into pseudopregnant does. Development of nuclear-transfer oocytes was distinctly better than that of nuclear-transfer zygotes, since 16.9% and 9.5% oocytes vs. 8.1% and 3.7% zygotes carrying eight- and 16-cell nuclei, respectively, developed to the blastocyst stage. Two advanced but already dead fetuses were found after transfer of 27 four-cell embryos obtained after fusion of oocytes with 1/8 blastomeres. No implantations were observed after transfer of 25 four-cell embryos developed from enucleated zygotes receiving eight-cell nuclei. These findings indicate that, in the rabbit, some nuclei from 16-cell embryos are still capable of promoting at least preimplantation development. Comparison between the developmental abilities of oocyte- and zygote-derived nuclear-transfer embryos also suggests that the cytoplasmic environment of recipient cell is more crucial for the development of reconstituted embryos than the stage of introduced nuclei (at least up to the 16-cell stage). The majority of pronuclear exchange embryos (69.9%) and 40% of nonenucleated zygotes receiving eight-cell nuclei were able to develop to the blastocyst stage. This latter observation indicates, similarly as with mouse, a supporting role of residual pronuclei for participation of an eight-cell nucleus in the development of reconstituted zygotes.